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Description 

[0001] The invention relates to syringes by which a 
dose can be set by rotating a dose setting member and 
by which an injection button elevates from an end of the 5 
syringe a distance proportional to the set dose and 
wherein the set dose can be injected by pressing home 
the injection button to its not elevated position. 
[0002] An almost classic pen of this type is described 
in EP 327 910. 

[0003] By setting a dose on this pen a tubular member 
forming an injection button is screwed up along a thread- 
ed piston rod a distance corresponding to the distance 
said piston rod must be moved to inject the set dose. 
The tubular member simply forms a nut which is during 
the dose setting screwed away from a stop and which 
is during the injection pressed back to abutment with 
said stop and the force exerted on the button is directly 
transmitted to a piston closing one end of an ampoule 
in the syringe which ampoule contains the medicament 
to be injected. When the piston is pressed into the am- 
poule the medicament is pressed out through a needle 
mounted through a closure at the other end of the am- 
poule. 

[0004] By time it has been wanted to store larger 
amount in the ampoules, typically 3 ml instead of 1 ,5 ml. 
As it has not been appropriate to make the syringe long- 
er the ampoule is instead given a larger diameter, i.e. 
the area of the piston facing the medicament in the am- 
poule has been doubled and consequently the force 
which has to be exerted on the piston to provide the 
same pressure as previously inside the ampoule has 
been doubled. Further the distance the piston has to be 
moved to inject one unit of the medicament has been 
halved. 

[0005] This development is not quite favourable, as 
especially users having reduced finger strength have 
their difficulties in pressing the injection button, a prob- 
lem that is further increased when still thinner needles 
are used to reduce the pain by injection. Also with quite 
small movements of the button it is difficult to feel wheth- 
er the button is moved at all and by injection of one unit 
from a 3 ml ampoule the piston and consequently the 
injection button has to be moved only about 0,1 mm. 
[0006] Consequently a wish for a gearing between the 
injection button and the piston has occurred so that the 
button has a larger stroke than has the piston. By such 
a gearing the movement of the injection button is made 
larger and the force, which has to be exerted on the in- 
jection button, is correspondingly reduced. 
[0007] In EP 608 343 a gearing is obtained by the fact 
that a dose setting element is screwed up along a spin- 
dle having a thread with a high pitch. When said dose 
setting element is pressed back in its axial direction the 
thread will induce a rotation of said dose setting ele- 
ment, which rotation is via a coupling transmitted to a 
driver nut with a fine pitch which driver nut will force a 
threaded not rotatable piston rod forward. 



[0008] A similar gearing is provided in WO 99/38554 
wherein the thread with the high pitch is cut in the outer 
surface of a dose setting drum and is engaged by a mat- 
ing thread on the inner side of the cylindrical housing. 
However, by this kind of gearing relative large surfaces 
are sliding over each other so that most of the trans- 
formed force is lost due to friction between the sliding 
surfaces. Therefore a traditional gearing using mutual 
engaging gear wheels and racks is preferred. 
[0009] From WO 96/26754 is known an injection de- 
vice wherein two integrated gearwheels engages a rack 
fixed in the housing and a rack inside a plunger, respec- 
tively. When the plunger is moved axially in the housing 
the rack inside this plunger can drive the first gear wheel 
to make the other integral gear wheel move along the 
fixed rack in the housing. Thereby the gear wheel is 
moved in the direction of the plunger movement but a 
shorter distance than is this plunger and this axial move- 
ment of the integrated gear wheels is via a housing en- 
compassing said gearwheels transmitted to a piston rod 
which presses the piston of an ampoule further into this 
ampoule. However, the rack inside the plunger is one of 
a number axial racks provided inside said plunger. 
These racks alternates with untoothed recesses, which 
allow axial movement of the plunger without the first 
gear wheel being in engagement with a rack in this 
plunger. This arrangement is provided to allow the 
plunger to be moved in a direction out of the housing 
when a dose is set. When the plunger is rotated to set 
a dose it is moved outward a distance corresponding to 
one unit during the part of the rotation where the first 
gearwheel passes the untoothed recess, thereafter the 
first gear wheel engages one of the racks so the set unit 
can be injected, or the rotation can be continued to make 
the first gear wheel pass the next recess during which 
passing the set dose is increased by one more unit and 
so on until a dose with the wanted number of units is set. 
[0010] A disadvantage by this construction is that the 
teeth of the racks and gearwheels alternating have to 
be brought in and out of engagement with each other 
with the inherit danger of clashing. As only a few racks 
separated by intermediary untoothed recess can be 
placed along the inner surface of the plunger only few 
increments can be made during a 360° rotation. 
[001 1] It is an objective of the invention to provide an 
injection device, which combines the advantages of the 
devices according to the prior art without adopting their 
disadvantages and to provide a device wherein is es- 
tablished a direct gearing, i.e. a gearing by which more 
transformations of rotational movement to linear move- 
ment and linear movement to rotational movement are 
avoided, between the injection button and the piston 
rod. 

[0012] This can be obtained by an injection device 
comprising a housing wherein a piston rod threaded with 
a first pitch is non rotatable but longitudinally displace- 
able guided, a nut engaging the thread of the piston rod 
which nut can be screwed along the threaded piston rod 
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away from a defined position in the housing to set a dose 
and can be pressed back to said defined position carry- 
ing the piston rod with it when the set dose is injected, 
a dose setting drum which can be screwed outward in 
the housing along a thread with a second pitch to lift an 
injection button with it up from the proximal end of the 
housing, which injection device is according to the in- 
vention characterised in that a gearbox is provided 
which provides a gearing between the axial movements 
of the injection button and the nut relative to the housing 
which gearing has a gearing ratio corresponding to the 
ratio of said second and first pitch. 
[0013] In a preferred embodiment the gearing be- 
tween the movements of the injection button and the nut 
is obtained by the gearbox comprising at least one gear 
wheel carried by a connector which projects from the 
gear box longitudinally displaceable but non rotatable 
relative to said gearbox and is integral with the nut, a 
first rack integral with a first element of the gearbox , 
which element is rotational but not longitudinally dis- 
placeable relative to the housing , and second element 
carrying a second rack projecting from said gearbox lon- 
gitudinally displaceable but non rotatable relative to said 
first element and being coupled to the injection button 
to follow longitudinal movements of said button, the at 
least one gear wheel engaging the first and the second 
rack, respectively, and being dimensioned to provide a 
gearing by which a longitudinal movement of the second 
rack is transformed to a longitudinal movement of the 
connector with a gearing ratio for the mentioned longi- 
tudinal movements of the second rack and the connec- 
tor relative to the housing, which gearing ratio corre- 
sponds to the ratio of said second to said first pitch. 
[0014] In such a device only the forces necessary to 
drive the dose setting drum are transformed by a thread 
with a high pitch whereas the forces necessary to move 
the piston by injection is transmitted to said piston 
through a conventional gear with constantly engaging 
gears and racks. 

[0015] The piston rod is provided with a stop for the 
movement of the nut along the thread of said piston rod. 
This way a dose setting limiter is provided in the classic 
way, which involves no additional members to prevent 
setting of a dose exceeding the amount of liquid left in 
the ampoule. 

[0016] In the following the invention is described in 
further details with references to the drawing, wherein 

Figure 1 schematically shows a sectional view of an 
injection device according to the invention, 
and 

Figure 2 shows schematically a sectional view of the 
gear box along the line l-l in figure 1 , Figure 
3 shows a longitudinal sectional view in the 
dose setting part of another embodiment of 
an injection device according to the inven- 
tion, 



Figure 4 shows a longitudinal sectional view perpen- 
dicular to the view in figure 3, and 

Figure 5 shows an exploded picture of the of the de- 
5 vice shown in figure 3 and 4. 

[0017] In the device shown in figure 1 an elongated 
cylindrical housing 1 has a partitioning wall 2 which di- 
vides the housing in a compartment containing a dose 
setting mechanism and a compartment 3 designed for 
the accommodation of a not shown ampoule. A thread- 
ed piston rod 4 has a not round cross section by which 
it fits through a central opening in the wall 2 so that the 
piston rod 4 can be displaced longitudinally through the 
central opening in the wall 2 but not rotated relative to 
this wall. 

[0018] Concentrically with the housing 1 the wall 2 
carries on its side turning away from the compartment 
3 a tubular element 5 which is at a part of it adjacent to 
the wall 2 provided with an outer thread 6 and which has 
at its free end a circumferential recess 7. A ring shaped 
coupling element 8 on a gear box 9 engages the recess 
7. By this coupling the gearbox is fixed in the housing 1 
in a way that allows the gearbox 9 to rotate in the hous- 
ing but not to be axially displaced relative to said hous- 
ing. 

[0019] In the gearbox 9 a gear wheel assembly com- 
prising two integral gear wheels is journaled on a shaft 
11, which runs perpendicular to the longitudinal axis of 
the device between two axial connection bars 12. The 
connection bars 12 project from the gear box towards 
the partition wall 2 and are connected to a nut 13 which 
adjacent to the wall 2 engages the thread of the piston 
rod 4. The gear wheel assembly comprises a gearwheel 
14 with a large diameter engaging the teeth of a rack 1 5 
which is guided in the gear box to be displaced in the 
longitudinal direction of the device, and a gearwheel 16 
with a small diameter engaging a rack 10 in figure 2 ex- 
tending in the longitudinal direction of the device on the 
inner wall of the gearbox 9. The gear wheel 1 6 with the 
small diameter may be divided into two gear wheels 
placed on each side of the of the gear wheel 14, and the 
rack on the inner wall of the gearbox 9 may have a lon- 
gitudinal recess without any teeth to make room for the 
gearwheel 14. 

[0020] A tubular dose setting drum 17 fitting into the 
housing 2 is at an end provided with an internal thread 
mating and engaging the outer thread 6 of the tubular 
element 5 and has at its other end a part with enlarged 
diameter forming a dose setting button 18. Due to the 
engagement with the thread 6 the dose setting drum 17 
may be screwed in and out of the housing to show a 
number on a not shown helical scale on its outer surface 
in a not shown window in the housing 1 . 
[0021] A bottom 19 in a deep cup shaped element, 
which has a tubular part 20 fitting into the dose setting 
drum 17 and encompassing the gearbox 9, forms an in- 
jection button. Coupling means between the dose set- 
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ting drum 17 and the cup shaped element ensures that 
rotation of the dose setting drum 17 is transmitted to the 
cup shaped element. Further the inner wall of the tubular 
part 20 has longitudinal recesses 22 engaged by pro- 
trusions 23 on the gearbox 9 so that rotation of the dose 5 
setting drum 17 via the cup shaped element is transmit- 
ted to the gearbox 9. 

[0022] At the edge of the open end of the cup shaped 
element a rosette of V-shaped teeth are provided, which 
teeth engage a corresponding rosette of V-shaped teeth 

24 on a ring 25 which is pressed against the edge of the 
cup shaped element by a spring 26 which is compressed 
between a not toothed side of the ring 25 and a round 
going shoulder 27 on the inner wall of the dose setting 
drum 17 at an inner end of the inner thread of this drum. 
The ring is provided with an inner recess, which is en- 
gaged by a longitudinal rib 28 on the tubular element 5 
so that the ring 25 can be displaced in the axial direction 
of the device but cannot be rotated relative to the hous- 
ing 1. Thereby a click coupling is established which 
makes a click noise when the V-shaped teeth at the 
edge of the cup shaped element by rotation of this ele- 
ment rides over the V-shaped teeth of the ring 25. 
[0023] A head 29 on the projecting end of the rack 1 5 
is with a play fixed at the bottom of the cup shaped ele- 
ment between the bottom 1 9 forming the injection button 
and an inner wall 30 near this bottom. The rack is fixed 
in a position with its head pressed against the wall 30 
by a spring 31 between the bottom 19 and the head 29. 
[0024] To set a dose the dose setting button 1 8 is ro- 
tated to screw the dose-setting drum 17 up along the 
thread 6. Due to the coupling 21 the cup shaped element 
will follow the rotation of the dose-setting drum 17 and 
will be lifted with this drum up from the end of the housing 
1. By the rotation of the cup shaped element the V- 
shaped teeth 24 at the edge of its open end will ride over 
the V-shaped teeth of the non rotatable ring 25 to make 
a click sound for each unit the dose is changed. A too 
high set dose can be reduced by rotating the dose set- 
ting button 18 in the opposite direction of the direction 
for increasing the dose. When the dose setting drum is 
screwed up along the thread 6 on the tubular element 5 
the ring 25 will follow the dose setting drum in its axial 
movement as the spring 26 is supported on the shoulder 
27. The spring will keep the V-shaped teeth of the ring 

25 and the cup shaped element in engagement and 
maintain in engagement the coupling 21, which may 
comprise A-shaped protrusions 32 on the cup shaped 
element engaging A-shaped recesses in an inner ring 
33 in the dose setting button 18. 
[0025] The rotation of the dose setting button 18 and 
the cup shaped element is further transmitted to the 
gearbox 9 through the protrusions 23 on this gearbox 
engaging the longitudinal recesses 22 in the inner wall 
of the tubular part 20 of said cup shaped element. The 
rotation of the gearbox is through the connection bars 
12transmitted to the nut 13, which is this way screwed 
up along the thread of the piston rod 4 and lifted away 



from its abutment with the wall 2 when a dose it set. As 
the dose is set by moving the nut 13 on the very piston 
rod which operates the piston in the not shown ampoule 
in the compartment 3 a dose setting limiter, which en- 
sures that the size of the set dose does not exceed the 
amount of medicament left in the ampoule, can eas/7y 
be established by providing the piston rod 4 with a stop 
35 which limits the movement of the nut 1 3 up along the 
piston rod 4. 

[0026] Due to the confinement of the head 29 in the 
space between the bottom 1 9 and the wall 30 of the cup 
shaped element, the rack 15 is drawn with the injection 
button outward. Also the axial movement of the nut 13 
relative to the housing 1 will be transmitted to the gear 
wheel assembly through the connection bars 12 and this 
movement will through the gearbox induce an outward 
movement of the rack 15. This induced outward move- 
ment have to be the same as the outward movement 
induced by outward movement of the injection button. 
This is obtained by dimensioning the gearwheels of the 
gearbox 9 so that the gear ratio for the movements of 
the connection bars 12 and the rack 15 relative to the 
housing corresponds to the ratio of the pitches for the 
thread on the piston rod and for the thread 6 for the lon- 
gitudinal movement of the dose setting drum 17. 
[0027] To inject a set dose the injection button is 
pressed by pressing on the bottom 19. In the initial 
phase of the pressing the spring 31 is compressed 
where after the pressing force is directly transmitted to 
the head 29 of the rack 1 5 and this way to the rack 1 5 
itself. Through the gear box 9 the force is transformed 
and is transmitted through the connection bars 12 to the 
nut 1 3 which will press the piston rod 4 into the compart- 
ment 3 until the dose-setting drum 1 7 abuts the wall 2. 
[0028] During the initial phase of the movement of the 
injection button the A-shaped protrusions 32 on the cup 
shaped element will be drawn out of their engagement 
with the A-shaped recesses in the ring 33. The dose- 
setting drum 1 7 can now rotate relative to the injection 
button and will do so when the A-shaped protrusions 32 
press against a shoulder 34 at the bottom of the dose 
setting button 18. Only a force sufficient to make the 
dose setting drum rotate to screw itself downward along 
the thread 6 is necessary as the force necessary to 
make the injection is transmitted to the piston rod 4 
through the gearbox 9. A helical reset spring 36 concen- 
tric with the dose setting drum can be mounted at the 
lower end of this drum and can have one end anchored 
in the dose setting drum 1 7 and the other end anchored 
in the wall 2. During setting of a dose this spring may be 
tighter coiled so that on the dose setting drum it exerts 
a torque approximately corresponding to the torque nec- 
essary to overcome the friction in the movement of the 
dose setting drum along the thread 6 so that the force 
which the user have to exert on the injection button is 
only the force necessary to drive the piston rod into an 
ampoule to inject the set dose. 
[0029] It shall be noticed that use of only one size gear 
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wheel which engages as well the rack 15, which is mov- 
able relative to the gear box 9, as the rack 10, which is 
unmovable relative to the gear box, provides a gearing 
ratio of 2:1 for the longitudinal movement relative to the 
syringe housing 1 for the movable rack 15 and the con- 5 
nector 12, which carries the shaft 11 of the gearwheel. 
[0030] Figure 3 and 4 shows a peferred embodiment 
wherein only one size gear wheel is used and wherein 
elements corresponding to elements in figure 1 and 2 
are given the same references as these elements with 
a prefixed "1". 

[0031] For manufacturing reasons minor changes are 
made. So the partitioning wall 102 and the tubular ele- 
ment 105 are made as two parts which are by the as- 
sembling of the device connected to each other to make 
the assembled parts act as one integral part. The same 
way the dose setting drum 1 1 7 and the dose setting but- 
ton 118 are made as two parts, which are fixed firmly 
together. 

[0032] A circumferential recess 1 07 is provided as an 
outer recess at the free end of the tubular part 105 and 
a ring shaped coupling element is provided as an inner 
bead 108 on the gearbox element 109 which bead en- 
gages the recess 107 to provide a rotatable but not ax- 
ially displaceable connection between the tubular part 
105 and the gearbox. 

[0033] A tubular element 1 20 having ridges 1 22 which 
engages recesses 123 on the gearbox is at its upper 
end closed by a button 1 1 9 from which a force provided 
by pressing this button is transmitted to the tubular ele- 
ment 120. 

[0034] The gearbox is formed by two shells, which to- 
gether form a cylinder fitting into the tubular element 
where the shells are guided by the engagement be- 
tween the ridges 122 and the recesses 123. Racks 110 
and 115 are provided along edges of the shells facing 
each other. One shell forming the gearbox part 109 is 
provided with the inner bead 108, which engages the 
circumferential recess 107 at the end of the central tu- 
bular part 105 and carries the rack 110. The other shell 
is axially displaceable in the tubular element 120 and 
forms the rack 115. At its outer end projecting from the 
gearbox the shell carrying the rack 115 is provided with 
a flange 140 which is positioned in a cut out 141 in the 
end of the tubular element 120 carrying the button 119 
so that this button and the tubular element 120 can be 
moved so far inward in the device that the engagement 
of the teeth 1 32 and 1 33 can be released before the but- 
ton 119 abuts the flange 140. 

[0035] A tubular connection element 1 1 2 connects the 
threaded piston rod 104 with the gearbox. At its end en- 
gaging the piston rod 104 the connection element has 
a nut 113 with an internal thread mating the external 
thread of the piston rod. At its end engaging the gear 
box the connection element is provided with two pins 
111 projecting perpendicular to the longitudinal axis of 
the connection element 112 at each side of this element. 
Each pin 111 carries a gear wheel 114 which is placed 



between and engages the two racks 110 and 115. This 
way the connection element 112 will be rotated with the 
gear box but can be displaced axially relative to said 
gear box when the racks 1 1 0 and 1 1 5 are moved relative 
to each other. In practice it will be the rack 115, which is 
moved relative to the gearbox element 109 and the 
housing and will by the shown construction result in a 
movement of the connection element 112 relative to 
housing a distance which is half the distance which the 
rack 115 is moved. A ring 125 which is at its periphery 
provided with a rosette of teeth 124 and has a central 
bore fitting over the central tube in the housing 101 so 
that this ring 125 can be axially displaced along said 
central tube 105, but internal ridges 128 in the central 
bore of the ring 125 engages longitudinal recesses 137 
in the central tube to make the ring non rotatable in the 
housing so that a rosette of teeth at the edge of the tu- 
bular element 120 can click over the teeth 124 of the 
ring when said tubular element is rotated together with 
the dose setting drum 117. A spring 126 working be- 
tween the ring 125 and an internal shoulder 127 provid- 
ed in the dose setting drum 117 makes the ring follow 
the tubular element 1 20 when this element with the dose 
setting drum is moved longitudinally in the housing. To 
make the dose setting drum easy rotatable, especially 
when said dose setting drum is pressed inward in the 
housing, a roller bearing having an outer ring 142 sup- 
ported by the shoulder 127 and an inner ring 143 sup- 
porting a pressure bushing 144 which supports the 
spring 126. By the provision of this smooth running sup- 
port only very small axial forces are needed to rotate the 
dose setting drum 117 back to its zero position when a 
set dose is injected. This solution replaces the provision 
of a reset spring as the spring 36 in figure 1 . The bearing 
is shown as a radial bearing but can be replaced by an 
axial bearing 



Claims 

1. An injection device comprising a housing (1; 101) 
wherein a piston rod (4; 1 04) with a thread having 
a first pitch is non rotatable but longitudinally dis- 
placeable guided, a nut (13; 113) engaging the 
thread of the piston rod (4; 104) which nut (13; 113) 
is screwed along the threaded piston rod (4; 1 04) 
away from a defined position in the housing to set 
a dose and is pressed back to said defined position 
carrying the piston rod (4; 104) with it to inject the 
set dose, a dose setting drum (17: 117) which is by 
setting a dose screwed outward in the housing (1 ; 
101) along a thread (6; 106) with a second pitch 
which is higher than said first pitch wherein a re- 
leasable coupling (32,33; 1 32,1 33) is provided cou- 
pling the dose setting drum to an injection button 
(19;119) to rotate said button (19; 119) and lift it up 
from an end of the housing (1 ; 101 ) when a dose is 
set, and coupling the dose setting drum (17: 117) 
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free of the injection button (19; 11 9) when this button 
is pressed to inject a dose, and that a gearbox (9; 
1 09) having gearwheels and racks in permanent en- 
gagement is provided between the injection button 
and the nut, through which gearbox rotation of the 
injection button (19; 119) is transmitted directly to 
the nut ( 1 3; 1 1 3) and axial movement of the injection 
button (19;119) relative to the housing (1; 101) is 
transmitted to the nut (13; 113) with a gearing ratio 
corresponding to the ratio of said second and first 
pitch, the releasable coupling (32,33; 132,133) be- 
ing released when the injection button (19;119) is 
pressed. 

2. An injection device according to claim 1 , character- 
ised in that the the gearbox comprises at least one 
gear wheel (114) carried by a connector (1 1 2) which 
projects from the gear box longitudinally displacea- 
ble but non rotatable relative to said gearbox and is 
integral with the nut (113), a first rack (110) integral 
with a first element (109) of the gearbox, which el- 
ement is rotational but not longitudinally displacea- 
ble relative to the housing , and a second element 
carrying a second rack (115) projecting from said 
gearbox longitudinally displaceable but non rotata- 
ble relative to said first element (109) and being 
coupled to the injection button (119) to follow longi- 
tudinal movements of said button, the at least one 
gear wheel (114) engaging the first (110) and the 
second (115) rack, respectively, and being dimen- 
sioned to provide a gearing by which a longitudinal 
movement of the second rack (115) is transformed 
to a longitudinal movement of the connector (112) 
with a gearing ratio for the mentioned longitudinal 
movements of the second rack (115) and the con- 
nector (112) relative to the housing, which gearing 
ratio corresponds to the ratio of said second to said 
first pitch. 

3. An injection device according to claim 2, character- 
ised in that the gearing between the movements 
of the injection button (119 and the nut (1 1 3) has the 
gearing ratio 2: 1 obtained by one and the same gear 
wheel (114) engaging both the first (110) and the 
second (115) rack. 

4. Device according to any one of the claims 1, 2, or 
3, characterized in that the piston rod (4; 104) is 
provided with a stop (35) for the movement of the 
nut (13; 113) along the thread of said piston rod (4; 
104). 



Patentanspruche 

1. Injektionsvorrichtung, umfassend ein Gehause (1; 
101 ), in welchem ein Kolbenstab (4; 104) mit einem 
Gewinde mit einem ersten Abstand nicht drehbar, 



jedoch langs verschiebbar gefiihrt wird, eine Mutter 
(13; 113), die in das Gewinde des Kolbenstabs (4; 
104) eingreift, wobei die Mutter (13; 113) entlang 
des Gewindekolbenstabs (4; 104) zum Einstellen 

5 einer Dosis von einer definierten Position im Ge- 
hause weg geschraubt wird und zum Injizieren der 
eingestellten Dosis zu der definierten Position zu- 
riick gedruckt wird, wobei der Kolbenstab (4; 104) 
mit ihr befordert wird, eine Dosiseinstellungstrom- 

10 mel(17; 117), die durch Einstellen einer Dosis nach 
aufien in das Gehause (1; 101) mit einem zweiten 
Abstand, der hoher als der erste Abstand ist, ent- 
lang einem Gewinde (6; 106) geschraubt wird, wo- 
bei eine losbare Kupplung (32, 33; 1 32, 1 33) bereit- 

15 gestellt wird, die die Dosiseinstellungstrommel zum 
Drehen des Druckknopfes (19; 119) an einen Injek- 
tionsdruckknopf (19; 119) koppelt und ihn von ei- 
nem Ende des Gehauses (1 ; 1 01 ) anhebt, wenn ei- 
ne Dosis eingestellt wird, und die Dosiseinstel- 

20 lungstrommel (17; 117) vom Injektionsdruckknopf 
(19; 119) entkuppelt, wenn dieser Druckknopf zum 
Injizieren einer Dosis gedruckt wird, und ein Getrie- 
be (9; 19) mit Zahnradern und -stangen in dauer- 
haftem Eingriff zwischen dem Injektionsdruckknopf 

25 und der Mutter bereitgestellt ist, wodurch eine Ge- 
triebedrehung des Injektionsdruckknopfes (1 9; 1 1 9) 
direkt auf die Mutter (13; 113) ubertragen wird und 
eine axiale Bewegung des Injektionpdruckknopfes 
(19; 119) in Bezug auf das Gehause (1; 101) mit 

30 einem Getriebeubersetzungsverhaltnis entspre- 
chend dem Verhaltnis des zweiten und ersten Ab- 
stands auf die Mutter (1 3; 1 1 3) ubertragen wird, wo- 
bei die losbare Kupplung (32, 33; 132, 133) gelost 
wird, wenn der Injektionsdruckknopf (19; 119) ge- 

35 druckt wird. 

2. Injektionsvorrichtung, nach Anspruch 1, dadurch 
gekennzeichnet, dass das Getriebe mtndestens 
ein Zahnrad (114), das von einem Anschlussstiick 

40 (112) getragen wird, d as s ich von dem Getriebe 
langs verschiebbar, jedoch nicht drehbar in Bezug 
auf das Getriebe erstreckt und mit der Mutter (113) 
integral ist, eine erste Zahnstange (110) die mit ei- 
nem ersten Element (109) des Getriebes integral 

45 ist, wobei das Element drehbar, jedoch nicht langs 
verschiebbar in Bezug auf das Gehause ist, und ein 
zweites Element, das eine zweite Zahnstange (115) 
tragt, die sich vom Getriebe langs verschiebbar, je- 
doch nicht drehbar in Bezug auf das erste Element 

50 (1 09) ist und an den Injektionsdruckknopf (1 1 9) ge- 
koppelt ist, urn Langsbewegungen des Druckknop- 
fes zu folgen, wobei mindestens ein Zahnrad (114) 
in die erste (110) bzw. die zweite (115) Zahnstange 
eingreift und so bemessen ist, dass eine Getriebe- 

55 ubersetzung bereitgestellt ist, durch welche eine 
Langsbewegung der zweiten Zahnstange (115) auf 
eine Langsbewegung des Aaschlussstiickes (112) 
mit einem Getriebeubetsetznagsverhaltnis fur die 
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erwahnten Langsbewegungen der zweiten Zahn- 
stange (115) und des Anschlussstuckes (1 1 2) in Be- 
zug auf das Gehause iibertragen wird, wobei das 
Getriebeubersetzungsverhaltnis dem Verhaltnis 
des zweiten zu dem ersten Abstand entspricht. 

3. Injektionsvonichtung nach Anspaich 2, dadurch 
gekennzeichnet, dass die Getriebeubersetzung 
zwischen den Bewegungen des Injektionsdruck- 
knopfes (119) und der Mutter (113) ein Getriebe- 
ubersetzungsverhaltnis von 2:1 aufweist, das durch 
ein und dasselbe Getrieberad (114) das sowohl die 
erste (110) als auch die zweite (115) Zahnstange 
kuppelt, erhalten wird. 

4. Vorrichtung nach einem der Anspruche 1 , 2 oder5 
3, dadurch gekennzeichnet, dass der Kolbenstab 
(4; 1 04) mit einer Arretiervorrichtung (35) fur die Be- 
wegung der Mutter (1 3; 1 1 3) entlang des Gewindes 
des Kolbenstabs (4; 104) versehen ist. 



Revendications 

1. Dispositif d'injection comprenant un logement (1 ; 
101) dans lequel une tige de piston (4 ; 104) munie 
d'un filetage ayant un premier pas n'est pas rotative, 
mais est guidee de fagon a pouvoir etre deplacee 
de manure longitudinale, un ecrou (13 ; 113) met- 
tant en prise le filetage de la tige de piston (4 ; 1 04), 
leque! 6crou (13 ; 113) est visse le long de la tige 
de piston filetee (4 ; 104) loin d'une position definie 
dans le logement pour positionner une dose et est 
presse en arriere jusqu'a ladite position definie por- 
tant la tige de piston (4 ; 1 04) avec ce dernier pour 
injecter la dose positionnee, un tambour de posi- 
tionnement de dose (17 ; 117) qui est, en position- 
nant une dose, visse vers I'exterieur dans le loge- 
ment (1 ; 101) le long d'un filetage (6 ; 106) ayant 
un second pas qui est superieur audit premier pas, 
dans lequel un accouplement pouvant etre libere 
(32, 33 ; 132, 133) est prevu, priant le tambour de 
positionnement de dose a un bouton d'injection 
(19 ; 119) pour toumer ledit bouton (19 ; 119) et le 
soulever depuis une extremite du logement (1 ; 
101) quand une dose est positionnee, et reliant le 
tambour de positionnement de dose (1 7 ; 1 1 7) sans 
le bouton d'injection (19 ; 119) quand ce bouton cet 
presse pour injecter une dose, et une boTte d'engre- 
nages (9 ; 109) ayant des roues d'engrenage et des 
cremailleres en prise permanente est disposee en- 
tre le bouton d'injection et I'ecrou, boTte d'engrena- 
ges par I'intermediaire de laquelle la rotation du 
bouton d'injection (19 ; 119) est directement trans- 
mise a I'ecrou (13 ; 113) et le mouvement axial du 
bouton d'injection (19; 119) par rapport au loge- 
ment (1 ; 101)esttransmisal'ecrou(13 ; 11 3) avec 
un rapport d'engrenage correspondant au rapport 



desdits second et premier pas, I'accauplement pou- 
vant etre libere (32, 33 ; 132, 133) etant Iib6re lors- 
que le bouton d'injection (19 ; 119) est presse. 

5 2. Dispositif d'injection salon la revendication 1 , ca- 
racterise en ce que la boite d'engrenages com- 
prend au moins une roue d'engrenage (114) portee 
par un connecteur (112) qui depasse de la boTte 
d'engrenages en pouvant etre deplace de fagon 

10 longitudinale, mais pas en rotation par rapport a la- 
dite boite d'engrenages, et est d'un seul tenant avec 
I'ecrou (113), une premiere cremaillere (110) d'un 
seui tenant avec un premier element (1 09) de la bot- 
te d'engrenages, lequel element est rotatif, mais ne 

15 peut pas etre deplace de fagon longitudinale par 
rapport au logement, et un second element portant 
une seconde cremaillere (115) depassant de ladite 
boTte d'engrenages, pouvant etre deplace de fagon 
longitudinale, mais pas en rotation par rapport audit 

20 premier element (1 09) et relie au bouton d'injection 
(119) poursuivre les mouvements longitudinaux du- 
dit bouton, I'au moins une roue d'engrenage (114) 
mettant respectivement en prise la premiere (110) 
et la seconde (115) cremaillere, et dimensionne 

25 pour realiser un engrenement par lequel un mouve- 
ment longitudinal de la seconde cremaillere (115) 
est transforme en un mouvement longitudinal du 
connecteur (112), avec un rapport d'engrenage 
pour les mouvements longitudinaux mentionnes de 

30 la seconde cremaillere (1 1 5) et du connecteur (1 1 2) 
par rapport au logement, lequel rapport d'engrena- 
ge correspond au rapport dudit second pas sur ledit 
premier pas. 



35 3. Dispositif d'injection selon la revendication 2, ca- 
racterise en ce que I'engrenement entre les mou- 
vements du bouton d'injection (119) et I'ecrou (113) 
a un rapport d'engrenage de 2/1 obtenu par la me- 
me roue d'engrenage (114) mettant en prise tant la 

40 premiere (110) que la seconde (115) cremaillere. 

4. Dispositif selon I'une quelconque des revendica- 
tions 1 , 2, ou 3, caracterise en ce que la tige de 
piston (4 ; 104) est munie d'une butee (35) pour le 
45 mouvement de I'ecrou (1 3 ; 1 1 3) le long du filetage 
de ladite tige de piston (4 ; 104). 
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Fig. 1 
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Fig. 2 
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